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/ABSTRACT

Male breast cancer treatment regimens are often extrapo-
lated from female-based studies because of a paucity of lit-
erature analyzing male breast cancer. Using ClinicalTrials.
gov, we analyzed breast cancer randomized clinical trials
(RCTs) to determine which factors were associated with
male-gender inclusion. Of 131 breast cancer RCTs identified,
male patients represented 0.087% of the total study popu-
lation, which is significantly less than the proportion of male
patients with breast cancer in the U.S. (0.95%; p < .001).

INTRODUCTION

Twenty-seven trials included male patients (20.6%). Lower
rates of male inclusion were seen in trials that randomized
or mandated hormone therapy as part of the trial protocol
compared with trials that did not randomize or mandate
endocrine therapy (2.5% vs. 28.6% male inclusion; p < .001).
It is imperative for breast cancer clinical trials to include
men when allowable in order to improve generalizability
and treatment decisions in male patients with breast cancer.
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Breast cancer (BC) in men (any individual with primary male
sex characteristics) accounts for 0.95% of all breast cancer
cases diagnosed in the U.S. [1]. Men with BC receive similar
treatments as women, with 96% undergoing mastectomy,
49% receiving radiotherapy, and 77% receiving adjuvant endo-
crine therapy [2]. BC in men is more likely to be estrogen/
progesterone receptor positive as well as lower grade his-
tologically [3]. However, male patients with BC tend to present
with more advanced disease and have worse cancer-specific
survival compared with female patients with BC [4, 5].

Male BC treatment regimens are often extrapolated
from female-based studies because of limited literature
about male BC, with most data arising from retrospective
studies [6]. Subsequently, the Food and Drug Administration
(FDA) recently published a draft guidance calling for BC tri-
als to include men because of the lack of prospective data
available to drive treatment recommendations [7]. To char-
acterize the current sex profile of BC trials, we investigated
the factors associated with male participation in BC studies
by analyzing BC phase lll randomized clinical trials (RCTs)
and their eligibility criteria.

MATERIALS AND METHODS

Breast cancer RCTs were identified through a search of
ClinicalTrials.gov using the following parameters: terms, “can-
cer;” status, excluded “not yet recruiting;” phase, phase llI;
and study results, “with results.” This search yielded 1,239 tri-
als, which were screened for breast cancer—specific RCTs that
addressed a therapeutic intervention (Fig. 1). Information
regarding enrollment criteria was collected from ClinicalTrials.
gov, the study protocol, and the primary publication of end-
point results (as available) for included trials. Two individ-
uals independently performed trial screening and data
collection. The total number and proportion of included
male participants were reported for each trial and com-
pared with the proportion of male patients with BC in the
U.S. based on the National Cancer Institute Surveillance,
Epidemiology, and End Results (SEER) database [1].
Pearson’s chi-square tests were used to assess factors that
were associated with male inclusion in BC trials, and
Wilcoxon signed rank tests were used to compare popula-
tion and trial proportions of male patients with BC (SPSS,
version 22.0).
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— Table 1. Factors associated with male inclusion in
Trials 'de;‘;g:ﬁ through randomized controlled breast cancer trials
(n=1,239) Male
inclusion,
Factor n/Neorar (%) n/Nioear (%) p value®
Excluded trials Sex
(n=475)
Female-only 104/131 (79.4) — —
Reasons for trial exclusion: inclusion
- Not cancer-specific (n = 302) : : _ _
|| - Cancer prevention (n = 31) All sex inclusion 27/131 (20.6)
- Screening techniques (n =9) Cancer stage
- Diagnostic techniques (n = 6)
Phase I/Il (n = 12) Stages 0-ll 45/131 (34.4)  5/45(11.1) Ref
- Single-arm phase Ill (n = 74)
- Nomfandomieed prsce Il (r= 1) Stage IV 64/131 (48.9) 19/64(29.7) .02
Not applicable 22/131 (16.8) — —
or not listed
Phase IIl RCTs assessing Systemic therapy®
therapeutic intervention for )
cancer patients Cytotoxic 36/131 (27.5)  4/36(11.1) Ref
(n=764) chemotherapy
Targeted therapy  55/131 (42.0) 18/55(32.7) .02
Endocrine therapy
|ne(l;giolse?’g,’lr)lalS No hormone 91/131 (69.5) 26/91 (28.6) Ref
therapy
[] - Non-breast-cancer trials (n = 566) .
- Trials including but not limited to breast cancer Randdomlaed or 40/131(30.5) 1/40(2.5) <.001
patients (n=67) mandate
hormone
therapy
Industry
Phase Il RCTs assessing therapeutic sponsorship
L—— intervention for breast cancer patients
(n=131) No 34/131 (26.0)  7/34(20.6) Ref
Yes 95/131 (72.5) 20/95 (21.0) .87
Figure 1. Flowchart of trial screening and eligibility. . .
Abbreviation: RCT, randomized clinical trial. Uil gi@stin 2/13141.5)
Cooperative group
sponsorship
RESULTS No 45/131 (34.4) 12/45(26.7) Ref
One hundred thirty-one BC-specific RCTs were identified Yes 86/131(65.6) 15/86(17.4) .34
(Fig. 1). The total enrollment for these trials was 134,551 Trials that met
patients, of which 134,434 were female (99.913%) and 117  their PEP
were male (0.087%). For 2018, SEER reported that the total No 50/131 (38.2) 11/50(22.0) Ref
proportion of male patients with breast cancer was 0.95% Yes 54/131 (41.2)  9/54 (16.7) .42
(2,550 male BC cases of 268,670 total BC cases) in the U.S. PEP pending 27/131 (20.6) _ _

population [1]. Comparing the representation of male partici-
pants in BC clinical trials with the proportion of male patients
with breast cancer in the U.S., men are significantly underrep-
resented in BC trials (p < .001).

Twenty-seven BC-specific RCTs (20.6%) allowed enroll-
ment of men; of these 27 trials, the median proportion of
patients enrolled who were men was 0.40% (interquartile
range, 0.00%—0.74%). This median proportion of male enroll-
ment was significantly lower than the population proportion
of male patients with breast cancer (0.95%; p = .001). Higher
rates of male inclusion in BC trials were noted among those
that studied metastatic BC compared with nonmetastatic BC
(29.7% vs. 11.1%; p = .02; Table 1). Higher rates of inclusion
of men in BC trials were also seen in trials that investigated
a targeted therapy (such as a small molecule inhibitor or
monoclonal antibody) rather than cytotoxic chemotherapy
(32.7% vs. 11.1%; p = .02; Table 1).

Trials that randomized hormone therapy or mandated
hormone therapy as part of the study protocol were
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For all included trials, the p value represents the results of a
Pearson’s chi-square test.
PRefers to randomized controlled trials with systemic therapy that
studied as systemic therapy as the primary intervention.
Abbreviation: PEP, primary endpoint.

associated with excluding men compared with trials that
did not randomize or mandate hormone therapy (2.5% vs.
28.6% male inclusion; p < .001; Table 1). Among the 91 tri-
als that did not mandate hormone therapy or involve hor-
mone therapy-related randomization, 65 (71.4%) excluded
men in their study enrollment. Of these non—endocrine
therapy trials that excluded men, none provided a rationale
for the exclusion.

Several factors were not associated with allowing male
enrollment in BC trials, including trials with industry spon-
sorship (p = .87) or cooperative group sponsorship (p = .34)
and trials that met their primary endpoint (p = .42; Table 1).
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DISCUSSION not provide a rationale for the exclusion. This is concernD

This study provides an overview of male participation in BC
phase Il RCTs. Although male BC accounts for a minority of
the total BC cases in the U.S.,, we found that men are
greatly underrepresented in breast cancer RCTs. Trials
studying metastatic BC and targeted therapy in BC were
associated with inclusion of men. Other factors were associ-
ated with exclusion of men in breast cancer RCTs, including
trials that randomized hormone therapy or mandated hor-
mone therapy in their eligibility criteria.

Male BC is estrogen receptor positive in 92% of cases [2].
Men with hormone receptor—positive BC who receive adju-
vant hormone therapy have the greatest overall survival [8].
However, only 77% of male patients with BC receive endo-
crine therapy [2]. This could be due to a variety of reasons,
including insufficient guidelines and undesirable side effects
[9]. One retrospective study showed that 50% of male
patients with BC who received adjuvant hormone therapy
experienced substantial side effects, most commonly hot fla-
shes, decreased libido, and weight gain, causing non-
adherence in approximately one quarter of patients [10].
The discrepancy between the proportion of men who need
endocrine therapy and the proportion who receive it could
also be due to the paucity of evidence regarding the efficacy
of endocrine therapy in men. To determine optimal hor-
mone therapy regimens, encourage adjuvant hormone
therapy in male patients with BC, and provide guidance
for providers, appropriate endocrine therapy trials should
broaden their eligibility criteria and give men the oppor-
tunity to participate.

This study found not only that BC clinical trials exclude
men at high rates but also that the nonendocrine trials do
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